Background: Heart failure with reduced ejection fraction (HFrEF) has growing prevalence, especially in postmenopausal females. Heart failure reversal therapy (HFRT) is a combination of Panchakarma and allied therapies used by Ayurveda physicians for chronic heart failure patients. This observational study was done to evaluate HFRT in HFrEF-affected postmenopausal females.
INTRODUCTION
Globally, cardiovascular diseases (CVDs) which include chronic heart failure (CHF), coronary heart disease (CHD), strokes, cardiomyopathy, and other heart diseases represent the leading cause of mortality. It was estimated that there were 16 million deaths from CVD, 13 million of which occurred in low-and middle-income countries, compared to 3 million in high-income countries. In South Asia, CHD was reported to be the most common cause of death, accounting for 6.8% of all deaths. A study carried out in the Indian state of Tamil Nadu found that 41% of urban male deaths and 37% of urban female deaths were due to CVDs. [1] Among the many CVDs affecting the population, CHF has been a serious public health problem, with a prevalence of over 5.8 million in the USA and over 23 million worldwide. [2] In India, an estimate of 1.3-4.6 million people are affected by CHF, which means a prevalence of 0.12%-0.44%. [3] Efficacy of heart failure reversal therapy program in postmenopausal females with reduced ejection fraction: An observational study
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Original Article
Heart India / Volume 7 / Issue 1 / January-March 2019 CHF is classified into two major types based on the functional status of the heart: heart failure with preserved ejection fraction (HFpEF) and heart failure with reduced ejection fraction (HFrEF). [4] HFrEF is a clinical syndrome of shortness of breath, intolerance to exercise, and/or edema resulting from an impairment of blood ejection from ventricles, usually documented by a left ventricular ejection fraction of 40% or less on echocardiography. [5] The age-standardized prevalence of HFrEF was 3.8% for women and 4.6% for men. [6] Dunlay et al. have mentioned in one of their studies that about 50% of patients with CHF have HFrEF. [7] Menopause, which is the permanent cessation of menstruation following the loss of ovarian activity, has substantial impact on reproduction, physical, social, and psychological health in women. [8] Estrogen has protective effects on the inner layer of artery wall, helping to keep blood vessels flexible. It has a favorable effect in causing betterment of the insulin sensitivity and body fat distribution. [9] The incidence of CVDs like CHF increases drastically in women after menopause, which can be mainly because of the lack of estrogen and its cardioprotective effects. [10] Yamamoto et al. and Tchernof et al. have also reported an increased prevalence of CAD in postmenopausal women, which is due to imbalance in the abnormality in the body mass index (BMI) and the increase in abdominal fat leading to increased abdominal girth. [11, 12] Pharmacological management of CHF includes pharmacological agents such as angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, beta blockers, antiplatelets, diuretics, and vasodilators. [13] However, despite improvement in therapeutic drugs and devices, the prognosis of CHF is poor. The critical therapeutic benefits are those that sustain and stabilize the patient's limited functional abilities and ameliorate patient comfort. [14] Ayurveda physicians propose using conventional drugs in the acute disease phase while in CHF, use of Panchakarma therapy (a 5-step process for providing internal body purification) has been recommended as an add-on therapy. [14] Heart failure reversal therapy (HFRT), previously known as Sampurna Hruday Shudhikaran therapy, is an amalgamation of herbal treatment with Panchakarma and allied therapies. The techniques used in Panchakarma are Snehana (external oleation), Swedana (passive heat therapy), Hridaydhara (concoction dripping treatment), and Basti (per rectal drug administration), which are known to purify the human body from toxins. However, there is a lack of scientific evidence which supports the use of this treatment in postmenopausal female patient with reduced ejection fraction.
Hence, we planned an observational study to evaluate the efficacy of HFRT in postmenopausal female patients with heart failure, with reduced ejection fraction. The efficacy of HFRT program was evaluated using various variables such as VO 2 max, weight, BMI, abdominal girth, heart rate (HR), systolic blood pressure (SBP) and diastolic blood pressure (DBP), and the distance covered in 6-min walk test (6MWT).
MATERIALS AND METHODS
This was an observational study, with the patients treated by HFRT between January 2015 and December 2017 being considered. We identified the data of postmenopausal female patients (≥60 years of age) who had visited the Madhavbaug Hospital in Khopoli in Maharashtra, suffering from CHF and having an ejection fraction of <40. Those patients who were administered HFRT twice over a span of 7 days while they were admitted in the hospital were considered for the study. These patients were then followed up, and then, the variables were assessed on the 90 th day of HFRT initiation. The cases were identified, and data were assessed from the medical records of the hospital. The selection was based on the availability of complete relevant baseline data (day 1) and final day data (day 90 of HFRT initiation) of the patients. The variables assessed on day 1 and day 90 of HFRT initiation included VO 2 max, distance covered in 6MWT, weight, BMI, abdominal girth, HR, SBP, and DBP. The patients who had followed a diet plan of 800-1000 kcals over the hospitalization duration were considered.
The HFRT is a combination of Panchakarma and allied therapies. HFRT uses various decoctions and oils and constitutes of a 4-step procedure, as described in Table 1 .
On the 1 st day of HFRT, the patients endured cardiac stress testing by the modified Bruce protocol. [15] Their maximum workload was calculated in terms of metabolic equivalents (METs), which signifies an easily understood method of stating the energy spent on physical activities as a multiple of the resting metabolic rate. The MET was multiplied by 3.5 to give the peak VO 2 max, which is the maximal aerobic capacity. This process was repeated on the 90 th day of HFRT initiation, to calculate VO 2 max. The distance walked during the 6MWT was assessed on day 1 and day 90 of HFRT initiation. The BMI for day 1 and day 90 of the patients was evaluated by assessing the weight and the height from the medical data records of the postmenopausal female patients and using the formula: weight in kilograms/(height in meters) 2 . The abdominal girth of the patients was measured on day 1 and day 90 of HFRT initiation, and the means were compared. Similarly, the baseline and the 90 th day readings of Heart India / Volume 7 / Issue 1 / January-March 2019 HR, SBP, and DBP were noted down from the medical records of the patients in the study.
Data were entered and coded in Microsoft Excel spreadsheet. R Version 3.4.1 software was utilized to analyze the data. Categorical data were denoted in the numeric form and continuous data were presented in the form of mean ± standard deviation; the paired t-test was used to evaluate the difference between baseline values and day 90 values after HFRT treatment and graphs were used to represent the assessed parameters.
RESULTS
Study population
The present study enrolled a total of 20 postmenopausal female patients who fulfilled screening criteria [Flowchart 1]. The mean age of the patients was found to be 64.2 ± 4.38 years and the mean height was 151.95 ± 7.66 cm. The mean ejection fraction was 29.55 ± 2.55. More than 50% patients were having past medical history of diabetes mellitus and hypertension (HTN). Demographic characteristics of the patients enrolled in the study have been summarized in Table 2 .
Clinical parameters were compared between baseline values and after 90 th day, as shown in Table 3 . The maximum amount of oxygen consumption, measured as VO 2 max, was significantly improved after 90 days of treatment (12.30 ± 2.12 vs. 13.45 ± 2.10 ml/kg. min, P = 0.03) [ Figure 1 ]. Figure 5 ] were reduced after 90 days of treatment but the reduction was not statistically significant.
DISCUSSION
HFrEF is one of the two functional types of CHF, which is as prevalent as the other type which is HFpEF. Various factors such as HTN as well as metabolic disturbances are found to increase the risk of HFrEF. There has been an increase in the developed pharmacological agents for managing HFrEF in the last 2 decades, but there remains a need for newer therapeutic options to improve the outcome of the patients. [16] Menstruation was found to have a cardioprotective effect, and thus, menopause was found to be associated with high risk of CVDs like CHF. Publications have stressed on the association between menopause and CHF although there is less understanding on the underlying mechanisms. [17] Menopausal hormone replacement therapy has not been reliably shown to decrease these risks. Hence, there is a need of new therapeutic options which can help the menopausal patients tackle CHF, especially HFrEF which has a worse prognosis. Increase in body weight and fat deposition, which is seen after menopause, is associated with increased risk of CVDs as well. [18] HFRT is an Ayurvedic intervention involving Panchakarma and allied therapies. It has been utilized by Ayurveda physicians to manage patients of CHF, but their usefulness in the postmenopausal population had not been specifically assessed. Hence, we decided to evaluate the effect of HFRT on various cardiovascular parameters such as VO 2 max, distance covered after 6MWT, SBP, DBP, and HR as well as on metabolic parameters such as weight, BMI, and abdominal girth.
We found that there was a significant increase in the VO 2 max and the meters walked on 6MWT at the end of 90 days of HFRT treatment in postmenopausal patients of HFrEF. VO 2 max indicates the maximum rate of oxygen consumption, which is measured during exercise. An increase in VO 2 max with HFRT indicates an improvement in the cardiorespiratory function and aerobic fitness. [19] The 6MWT delivers a valid valuation of functional performance in patients with chronic cardiopulmonary disorders, like HFrEF. Identical to VO 2 max, an improvement in the meters walked on 6MWT indicates a betterment of cardiorespiratory functioning. [20] The mean values of HR, SBP, and DBP of the patients were reduced in all the patients but not significantly (P > 0.05). These mean values were anyway in the normal range at baseline, and hence, a nonsignificant reduction does not hamper our overall findings.
The metabolic variables which were weight, BMI, and abdominal girth were significantly reduced after 90 days of HFRT treatment. [21] Obesity is associated with an augmented risk of multiple cardiometabolic factors which contribute to CHF. The prevalence of obesity has increased more in women as compared to men. [22] Abdominal girth is a variable which indicates the presence of central obesity. A significant reduction in BMI, weight, and abdominal girth indicates improvement in metabolic factors and hence a reduction in the cardiometabolic risk as well.
HFRT consists of Snehana (external oleation or massage), Swedana (passive heat therapy), Hridaydhara (decoction dripping therapy), and Basti (per rectal drug administration) which probably act in unity to improve the parameters in patients with CHF. In heart failure, especially in those with reduced ejection fraction, there is a decrease in the cardiac output and an increase in the workload which proportionally increases the oxygen consumption of the left ventricle. The heart fails to cope with the increasing demand and does not rise proportionately. This causes an increase in aerobic energy uptake and hence a decrease in left ventricular efficiency. [23] There is a need to maintain the oxygen demand of the body and the failing heart, especially in HFrEF where there is systolic dysfunction. It has been hypothesized that Snehana may decrease the sympathetic activity, causing a decrease in the vascular tone. Swedana causes sweating which may be leading to peripheral vasodilation and ultimately a reduction in the systemic vascular resistance. The afterload ultimately decreases along with the reduction in the cardiac workload. A rise of body temperature due to passive heating also elevates the cutaneous vascular conductance leading to an increase in systemic conductance. [24] Hridaydhara causes mental as well as physical relaxation of the patient, thereby leading to beneficial effects on the cardiorespiratory parameters. According to a research involving obese patients, Basti alleviated the immune responses by regulating the pro-inflammatory cytokines, immunoglobulins, and functional properties of T-cells. These modifications are associated with a reduction in the body weight, which is sustained for a long time. [25] This finding may explain the beneficial effect of Basti in patients with HFrEF.
Our study had a few limitations. We only considered postmenopausal patients of HFrEF; the other functional type was excluded. Furthermore, this was a single-center pilot observational study having a small sample size. Future studies can be planned at multiple centers with a cohort design and a larger sample size to create more solid evidence for HFRT use in postmenopausal HFrEF patients.
CONCLUSION
HFRT improved cardiorespiratory functional parameters of VO 2 max and distance walked on 6MWT in postmenopausal patients of HFrEF. The metabolic parameters of weight, BMI, and abdominal girth were also significantly decreased by HFRT. The decrease in the HR, SBP, and DBP by HFRT was not statistically significant in these patients.
